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ABSTRACT: 

PROBLEM TO BE SOLVED: To form a polycrystalline silicon film by 
means of 

laser annealing, where particle sizes are not less than 1 &mu/m. 

SOLUTION: A beam emitted from a laser device 101 is divided into 
two by a 

half mirror. The beams divided into two are shaped liner a by 
cylindrical 

lenses 102 to 105 and 207, and they irradiate a face to be irradiated 
209. 

When a glass substrate, where an amorphous silicon film is formed is 
arranged 
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on the irradiated face 209, a linear beam which is made incident from 

a surface 

and a linear beam transmitted through a glass face are irradiated on 
the same 

place of the amorphous silicon film and they, are crystallized. 
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^^8 0 l<7)ftt)0tc. '<;Ph3y'<.T$:20<JfflL. 
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1 2 

ift/b W'^yU h 3 y'^rco^**^, 1^— r S: Alt $-a-T t 
[0057] *^Bflc7)^-if-BSItJ|S{4. ^WSb^hS 

mwrnmi^zhmm-^h. 

[ 0 0 5 8 ] ^y-Cs 3|s:BflifflS*T'{4. T t-A 

\,zr>\yX±iztmLfzi}K *f6HJ-CS;-r^{4. h'-A 
corx'^^' hih*U-2fff^g<^v^;bt9>l.ffi«t'-i.t' 

10 {.nm^z^i^ixh. mui. ffit-AT'#(^:*cffiat'- 
-siigc7)affl{iat/^ffls*>A>i3iiSft=u-ifS:Biw-m 

{4\ 2 0 c m2 SJtoaTRSri^a'ftl-S i t *<-C 
[0059] 

[0060] Wmt. J?§0. 7iimc7)3--yXl 7 3 
7 SrfflV^I. . ic7)*Ki46 0 OiC^-CcOjajSTSbixtf^ 

20 ^^Mxmi^ht. :i(r>mL(n)^m\,z. ryx^mm 

tcj: 05102^2: 2 OOnm^-ri). ^i^l>Z. -?-<7)±*^ 
'b. a-Si|i^5 5nmBKM-t.g.o ^^-ffitiffi^^^T^. fzb 

[0061] Bg«iaf^^<^SSiiS:S*, 5 0 0]K<O#ffl^ 

jxizXD. a-Si ix— r-1t ^fRSWtc^i^^ Z b 
tK'th. imncOTmmiil O20atoits/cni3:t-r 

—m^X'h^, 

[0062] a:K7 0 3 5-@6lC^t/cf-A'yA' 

30 -7 0 7(^)4'icissi-i.. mi.\im}(^m ^znLWfs 

i=ilSL. 5dtm7 0 1 tcJ: OS«<^±ja, TfflS-^ffi 
iJ C 7 0 4 (4a-S ij^-CS) 0 . Si 02 |g{4*B& $ tlT V ^ 

1.. 

[0063] »«703{4. j^i!)miS7 0 2{Cj:'9ifftffi 

2 . 7 0 9 i I? . »:K^ffltCiS«t'-A$rg?J'f-r^ ^ 
^il«:K7 0 2. 7 0 9{4;K-;^^at^« 

[0064] U— f- t'-A{4, 0 1 3 L/iTt^m 
l^iO, -RS 2 7 01111, Ji0.3iiiin<O23|siOiK^t-AtC 

jDX$ni.. 01 SlcStJt^^^ti:, lo«m'S) 

l^. -etL-f iliOh'-A{4:^|^7 06a, 706b 

X. !i-^mioA{,zm.mzmnh. mm^x\i.. 

*S« Lfz b ^ c7)h'-A«0-9-'f XT'?) !> , 
[0065] mrtc, 0 1 3 \,zim Ltz^^(r>^i^ y 

50 xmwm^j:^^ x^^mm. mm^^Lm. % 
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[00 66} 'y^J yY^}i})VTV^ \^yx \ AO i\m 
0 0mm. ill. 8mm, :R§5 0mm, '4''C^ 

[00 67] l'^ryY'}i])V\^yX\A0 2li. 
il200mm. ilSOmm, ft$50mm, 4"ll#5m 

m. x'hi, z<ouyxx\ ^ismmzm^tit^^ 

-i.^, hmizx-Bi-^i,zmm-6. mmiim 
co^^i,zhi><DX\ nwrni^m-ri. 

[00 68] 5 7-14 0 3{i, ^\-7 i.y-X-mm' 
50%. mm5 0%<^i,(OT$>l> v:<lt't'-A?:2 

Ot^^f'S, 5 7-1404, $7-1405, $7 
-1406, 5 7-1407, 5 7-14 08«i, h'- 

j^coytm mf?> m\i^fzt> i^vy^u tiivv yx 

1409fc 14 1 OUm-W^X. J^j^iSglil 70m 
m, 117 0mm, iR§27 0mm, ^'^Wl 5mmfJ> 

z.fit><nvyxx\ }rim)5Uzm\^iit:X-J^ 
mmM\,zx\-^\.z-^m-h. trz. 5^^.706 

a, 7 06b{i, ^tl^iim^lSmmThl. 
[0069] >'';yh'U;&;t/TU--f l^yXM 1 Itl 
4 12tiim-m^X\ M,*SESi2 0mm, 1i7mm, 
:ft$5 0mm, if'll^Smm, X'hh'^^J yV 0 
yX7:^X'm^^tiX\i^t. ^<r>vyxx. t'-ASrfil 

-nHz^mth, (iii4#Bs, ) 

[00 7 0] 'y')yY^)f]}VVyX\A 13^1414 

:^^^770mm, ilSOmm, :ft$50m 
m, +iC#5mm, X:hh, Z<7)UyXX\ ±tmif}^ 

(014#Bg, ) 

[0071] mu^uyxi^'<■x^i.. mmizmmi 

yKU;<^;UTP^ u-yxi 4 o i i:>-uyK'J;<7;H/y 

Xl4 0 2i;(7)ggMLl2:4 0 0mm, i^VyVV^^Jl'U 
1 4 0 2 1 A-7 S 7- 1 4 0 3 cOg0iL2{i 1 0 
Ommbtl. >'N-7S7-14 03{iv-iJ>F'J;^;l^ 

uyxi4 0 2co;S$:^itnic«L¥fi=icKS$ix, i^V 

y h' 'j ;i&;H^>'X 14 0 2 <Dm)}lfll<,zMl4 5m<>zEM. 

^ti&. ^rtj, ummmm^tii>^^-ittKx. 

iyVyYOA)l\^yXl40 2 (0M:^1jHzn L¥1tt 

[0 0 7 2] 5 7-14 04{i, >'N-7$7-14 03 
tTifizWM^ti. 5 7-14 04i:>'N-7 57-14 
0 3 i: CDracOU— f t'-Ac7)3t^6<)Sg^L3*<4 0 0 mm 
i,zy'j:hXolz-tl, $7-1 4 0 5{i>'N-7$7- 1 4 
OSbmni'ZWM^tl. >'N-7$7-14 0 3t57- 
14 0 5 fccOSiOU— f h'-ACO3t^fi<lS0ffiL4*i2 0 0 
mm(C^I>J:at-ri., S 7- 1 4 0 6{45 7- 1 4 0 
5 fcTfftieaS^t, S7-1405i:5 5-1406 
b<r>mcO]y—ft'~M.(D^^&jmil5ti^4: 0 0mm(C<<: 
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14 

^XolZth, 

[0073] 57-1 4 0 7(457-1 4 0 5fcWtC 
ieS$ix, 57-14 04i:57-14 0 7i:«ra1«^ 
— r t*-A<7)i|£^B<jgg^*S7 0 6 mmC^I) i d tcf 
S. C:cO^{Cl4U-yXl4 1 1, l 4 l 3A^'A-5-C>'^I) 

<0mWi(Ai 7 0 3 m m t iixiiJ: \\ 
[0074] 59-14 08i4S9-14 04i:^firK: 
ieg^ix, 5 7-1406i:5 7-1408 tco^cDU 
10 — (f h'-Ac7)3K^WSgM*^' 5 0 6 mmtC^S J; d izt 
Z<DmziiUyXl4 12. I 4 1 4ti^Xr>X\'^h 

COT. ztimn (5^) tm^i^mttt. zm 

£7)Sg«L8(4 5 0 3 mm fc-rtltfj; V^, 
[0075] >-'JyH»;;^/UTU'f ^yXl4 1 

1 (14 12) ti^VyY'J^^UlyyXlAl 3(14 

1 4 ) m<^^mmkii. i^— rh'-A3&<AS«-i.:^i6j 

tC4 Ommt-tl). 

[007 6] >-uyK';;^;n^yxi4 1 3t>-ijyK 
^)^)VVyXl4 14{i. mMMl OAt^h^ti^'ti. 
20 3t^wffiSi*«7 7 0mm<ot::-?>tcE«t-|>. 

57-14 0 8tS/'jyKy;;7;H^yX14 i4ra 
i7)3fe^6<liEiiL9^ 3 7 Omt L, te.^ffl7 0 4 
.^7 0 6 a ( 7 0 6 b ) b<r>±^mWm^B. L14{4 1 5 
6iiini:t, :^S^7 0 6a, 1 0 6ht>'^}yY^)t)V 
VyXl 4 0 9 (14 1 0) ^<?)3e^W8ESiLll, L12S: 

2 Onmt-fl), 

[0077] t'-Ac7)-9--f XSr^lgLfcV^Ja-g-Ji^M^t 
^t=1^-5T02^1 3tCS^L^c#3t^a5ff<0^^^ 
^, -9-^X$rirat5-rix{fJ:V\ 

30 [0078] ^munx'^i. m 1 3<^f^-y 57-14 

0 3<0^¥{45 0%, ^m{j50%t-rh, M-7 

^y-<^mm ittzimmm i^thztf.zx^. 

I., 

[0079] ±ieiiittt'-A(7), iJ:R*:^[{i](ct5fti.x 

^^;pdf-^j-^*i± 5%\mx'hhba-s\mzfiLm'A^£ 

^¥^t^'€lh. »^L<{4, ±3%m, J;OlftL 
<{4, ± 1 %mi^ic-r J: Oife)«^«Sa^B^l:A^'fif;il.. 

40 yxrb^i40i, 14 11, i4i2«ovuyKy 

[0080] 2|s:Bfl*il|iO|IS60iJti4, i^^jyY U ;<7;H^ 

>xrw-< i40i<r>i^^)yYVA)i'i'yXffMi4 

xUyh'U:*;H^>'XTU'-f 14 1 1, 14 12^ 

df-tiJ-^fliS: ± 5 %Vmi,z99t hZb I. . 
[0081 ] U-^-l&miZii. XeClc7)x#i^-v^— f 
-SrfflV^|, . S:^X^x;pdf-(i, 1 0 0 0 mJ/yNVl/Xt' 
50 . Ht^t-AcOfflmii-eil-eM. 8 c m2T$)I.A» 



1 1/8/05. EAST Version: 2.0.1 .4 



(9) 
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mJ/cm2ULti:^l.. 

[0082] LffiV-^-mMm-imnX . a-Sij^7 
600iiimX720 m<n^{,Z^ L^Jttf , il 5 tCS^-fil 

[0083] *lli6MOBSIt^frS:OTlCSrr. 

OrnJ/cm^ 10 

\^-^-(r>m'&Lmm ■. a ohz. 

^^yyN'-7 0 7rtc7)#Hm: «KS (E^JlQ-^Pa) 

[0084] E.-)]mm\m-s^^^yyi o s t-ftd o s 

[0085] ^-if-BBJtO#Hm{4. ±fa<?) J: 3 ^« 20 

;<?X4^y's7 1 O^ratTtf a. B?ie»Hm{4H2, H 

Wm.-^fiX^^h(7)X'hix\i. »Hm{43im-C-i,J:v^. 
[0086] l^-- !f-RS»f+. f-h'-A<7)ffi{=. 
#5'HI5 y7-7 0 5 0 , #^7KS:a-Si|l7 0 1 

-^-ifim^fix\^hmf^i<zmLx . mctht. 
[0087] mmyri 05i,zi:^. w^m.^^ 

2g ( 1 OS) 5 0 0J^^JS^T<7)®HOMix*HC-r 
<{4. 2 0 0E~4 5 0iScO®H(=JPj|fe-rixtt'. J: 
•!f-*W$itT i,^-S«B»fc^?aK<^{f ^oo^ {4+ 2 Wfi 

m^X'hh. 

[0088] immrnxu. m 1 sff^^s-y s 7- 1 4 
0 3 <r>mm^ 5 0 % fc L-^c3&* . ssia^ti. 2 0 %~ 

^-<7)it^, 2 : 8~8 : 2 (:7)^TlWt5-ri> CI t 

I.. J: 0-«T':^f4@tO^*SB^BSS)i^#.|.^ctf)t={4, 

-iOjtS:. 6 : 4~8 : 2<0lS-cm-ri>i: 
[00 89] ^fc, f-^SlCXeClxdf-i^vl^— f 
-2rffifflU^*>\ ft!lc7);^ti5:<]P— f-^f'JfflLTtJ: 
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y^l 7 3 7cofi!it3. zi--yyiQ59m<n^(r>i}y 

xms,^m\^h^bifix'th. 

[0090] imm 2 ^ df.m.m\i. ^ss^is 

\,zv-^-mmhm^^t. 

[009 1 ] Wmt. JI§0.7iim(Oa-xy^l 7 3 
7 $:fflV^|, . CC7)^<46 0 Or ^•COSJg-C'$)ix(f3'£ 

tC<}:0Si02^Sr2OOniBfi£Ji-ri.« S^^tC. '?-(7)±*> 

[00921 fSa-sisgc. mm 1 0 p p mmm- «y 

^;l-*>S?S^^^ftjt, ^iX^g^#HmtC-C 5 5 O-CcT) 

(00931 ±m<7)ijmxMm.^tihm^mfi^ 

(4, ^SB^B^b^SS«^y;:^6:J:Pi5^^<-ir^■C'^iO. 

ti\^^m=F(7)m-\tLxiir-+mm^ti^h^. "tzx-. m 

-"f-mmmzi. o ]^-^-\^-A^mzmrt 

[0094] {.mms 3 *iisiM-c'(4, wmmm 
mx-mLtzm^^t^m^sh^^^m^^ttm^^, 

[ 0 0 9 5 ] 04 <m^Mm 2 i: [aiat, S^O^ffl 

ll2i:Rtflf^{4|iIl;l35*rS:S^-r, 
[0096] iy-'f-mt^ 1 0 1 tiitf t/i l/-if 
-h"-A{4. vUyHU;^/!/!^^^^^-^ 1 0 3(c:J;0 

y y H x?/n^yx i o 5 1= j: OMiffi 2 

0 9t-&l«$itS. i(!0tflflR<^Piffl(4. 01<^)iJiBSKi5 

[00971 tm.v-'f-<^-np[<r>ai^^>v^~ 
(r>i^-\m. mm h^m 57-501, 5 0 2 1 

-50 1, 5 0 2tcJ:'5^^§it-l). 
[0098mRW57-501, 502$-ffifig-rS^ 

:i<^^mMm2 0 9 ^z'm.-th <t 3 ^^iSt^$i^■Cv^ 
^. ^«J:^^W>X{4, -«ltvy^:Jej.7-pyX 
i:iiftf*iTV^2.. ::<t<icORMffl<0^>K^^X{4, 

[00991 im.m 'y ^i^mmx-M. 
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1 8 



[ 0 1 0 0 ] (17 l,zu—f-mSiim(0XT-i^i7r.t, 

0 2 ?:Befi^s . nat^o^ ^ 8 o i ti , s.\>^zmmv 
m^thzb izx 0 , mma o 2 itm(r>:^cr>ijmz 
. 8 0 3 i±»K8 0 2 commiizm^^nfz^mm 

[0101] f-t'-A{4. s<g8 0 2<o^mmR 

immm^^(>mizmM^ix^. mmmm/mmmi]^^ 

^tmmx'^htii^x'hto 

[ 0 1 0 2 ] . mm yy's 0 4 *^'is«t'^^itt3 

[0 1 03 3 ttz. z^8oi<Dith*)iz. maiz^t 

[0104] 08 11±, l/-if-BSJt4'iO|?Hm$iJffll*^' 
•C'#l.mS:S^Lit. f-vWN'-9 0 2 tmiS^L=5:V^ 

?jvti>zbmmt^j:'^x^^^. mm%t:'SMmz-t 

h tzMz , yr 9 0 4 y^'- 9 0 2 icSi! 
$ixT v-'S,. ^^-•Kyr9 0 4 (IF 7-^ ^yrt ^-'1^ 
^^'•Ky7'<?)2o^ffl;?;i^*)-<i-Tfflv^^. cn'?>{3i 

0, K^&10-3Pa4TTff&^t*^'^tigi:=S:l.« 
[0105] KSJtSrWT l/— t^-,^.S^?rff 3 t -en 

mmmzn Lmm<r>'yt£\^ v-^-mM^'^ oztt- 
m-t^ z t x'm^mmwK'z t ^-^mx-h^. 

[0106] f-B3*tc7)#H^{i, ±m(r)X 0 ^ra 
mSr{4^r<, H2^He, N2, Ar. 
blXi>X\'\ Zti(^m¥it:^:x^^y<9 0 5i)^t^i-!' 
yA--9 0 2t::ttJ&§ni., 

[0107] mmm5 : ±mifzmmmc^i-'<^xii, 
[0108] :^mmmx'ii, mm.<r>mfTijm(oh'-j>.f^ 

$■S«^0^WIIat^M^!^!|■e^v^^c^^^/5>•rc: h l;: J: 
t. 

[0109] d^r<Sfi£<Ot'-ASrl|3i-ri.5t^l^ 



2:119 iz^-t. m 9 ffit/^^mm 2 <mmmx'h 0 . h 

9<r)%^mi. m2(r)i^VyV*J:^)l'l'yX207 . 2 

0 8$:i^yyh'iJ;<?yH^yXl00 1, 10 02Cai^ 

ifzi>(r>x'ht, ^*5. m9<,z}5\^^xm2bmt^ii 
mtm^TF^t, ttziooAumm'h'o. loos 
iimmm&^Mm^^^B^mmx'$> i , 

[0 110] >^*Jy]^^J:^JUl^yX207k208lim 

\.zmt^hfz^. nm.(mm:\.x\^h, -tt^hh. 

10 '}yY'):^lVVyX2 07t2QSki.nt^j^SSm: 

m'yx\^i>. 

[o\i\ \ ztuzmx. -y^yvo^ji^uyxio 

01 1 0 0 2tim.^^tim^j:-ox^^i. 09 t 
{4. mmcommmRx/m^mt^hizmm^tih \L-j^(n 

S«<7)^fflll;!)»'^> (^WiSfB^^lil 0 0 3»> 
it(f. v-yyK'MyH^yXl 0 0 2c7)^*SBi^5:. v 

U>-H'JX7;n^yxi 00 1 i:Jt^T;R< t^-on^ 

iSS^M 1 0 0 3t^hi^'} y Y '):f])V\^yX 10 0 2 

20 ^-C'ojgais-. ^w^fa^isi 003*><i>i^yyH'; 

10 0 1 ST'<7)IEm±t-tl.« 
[0112] ±ie<^J; a^ttfig^H^tciSH-tl-i: # 

mn%^ij^^x.htzbi.z^x.^m\\ mmm 

Sr. El3S:fflv^-CiiiB>B-ri.fc. 01 3(^)i^Uy H'J;^^ 
;H/yXl4 10C0M^Sggl5:2 0 0mmi:t. -?-«7)(a 
S^, HI 3<?){?lj3ti^^). 4 3mmU— fh'-A<OAI*fi!l 

<5D:s-iS]tc-f <b-t i: . >- y h' u yx 1 4 1 0 3&«S^ 

Itffl7 0 4 ICf^Siaflcl'— rt'-A<0«i*«0 . 4 mmi: 
^1.. >'')yY^):tilVVyX\A0 9if^hU^\^-^ 
30 h-i.(7)ii{40. 3mmt'S)l.*^^>. t'-i.i|ic7)S=5:^ 
V— f h'-A*J-C'^ I. c: fc , 
[0113] *«<7)SffliilA^4>cOt'-Ac7)<i5:. S^cO 

h'-i.i|i<o:^l6li: h'-A<7)a«ct«-ri.^^l«0i: 

[0114] ffSWffit'<7)t-AtfO«^ Sria 1 2 (c^-r, 
«««oaffifl) (l^#i^fBJt«)^l 0 0 3il) A^<^AItf 

I, h*-Ai 3 0 1 <r>\L~Ami. 1 0 0 Affmmm 

40 *»^>A8=f-ri.t'-i» 1 3 0 2<7)t'-AilJ: 0 i$^<'3:o 

Tv^i>. i^c, v-^-(Dwm.zn-r^^-)iHi. m 
[0115] c^M6 3 immx'M. wmmm 

[0116] HSfe^iJ 3 •C'S^L/iUy-f=>fi 7-1^^X2: 
fflv^^vrtSiST. Il]5fi0ij4 TS^ LtzZbt mL<r)Z t ifiX' 
#l>, mA\.z\,zi5\^x . uyf-^i7-^yX5 0 1 

5 0 2{4|Sl-je*^SrltoTV^|,. t*»L, *IISfefi?im 

50 oiz. mwi<ry^mmm>'m&mx'm^j:h^^ X(n>\L-K 
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19 20 

imixottit. mioiznmtrzXoiz. w [0125] v-^-mmt. :J'-'jy^^i205 

tS. 2022rg*L-Co-h'rya-Hai 20 Ita^Sr 

[ 0 1 1 7 ] . 0 1 0 \zm\ ^tz J: a tc. micom mt. ^-mmi^i:m *) jg-rc: t x\ m^ms. 

ffifflj ( SIR 1 1 0 4 cofflj ) ^zm^tii h'-Acom^. ^ u—f-m.x'^ i . 

mcrymmm im^mmm 1103) tcBiit^iii, 1 0 1 2 e ] cuisws d *^si^isr0 1 5-112 1 i 

-vyx 1102 imm-hm^<mm^ix^'tvk . u ^tacommizmfhti^wm^mTFTirm-mL 

yi-^a.y-]yyxi 1 0 1 J: 0 <ttitf J:v\ ±lzmt61^mi5XX/^tim^^fzm7nmmiz-?\,^ 

[0118] ±si(ox a^ffi^^nKtcisn-i-i. i: # 10 i^mjLm^z^-^xmmmm-ti. fit. uiB^^m 

{4. mnmtimi^tzbizmimw mu(Dm& mzi-hfzit>^z. mmmx-m^yhui^xmrn. 

mi)*h(r>h'-J^<om^. S«R<0^BfflI*»4>Ot'-A(0<i <y7rigK^t'cOS*lsIKt'«)SCMOS[HlBi:. 1?->' 

•-M.<^mSHzm-^^1]ffllbii. i:vHc¥fir-C-S)-S.. CO 1 27] lai 5 (A) (CtSV^T. a«il 50 1W4 

[0119] :mtm7 : :^mmmx'ii. ±st^m<r) ^nvti u iiyxwB.^-^w^-k^\^hzhts^x% 

[0 1 2 0] o-h'ryo-HMi 20 i*>^>. h^y »«i 50 i<7)TFTS-jB«-fi.«ffitc(4, a«i 50 

X7tM1 2 04tCiSS$a^cJi)IffltOn;K-y hT-A l*»^)<^^*ifiitl!)teHi&|5S<'3ti6{C. mciy')^y^. S 

1 20 6S:«-oT»«S:3l^. »«{4. r^-f^ 20 -fki^U 3>IS*^J4Kfl:Mfl:i^'J 3:/M^tW«!!lll 

yY'^\20 2xm.'^h^ff^Wz\k. ri^h-bs 50 2imm-i. mm. ryx-^cvDrnx-siu 

i203(caa'tii.. zzx'mum9\-yyr}z~i^i: 4. nhs, N2 0*-^,f^s$ixi,K'fba'fki^U3y^S: 

m'ox&u<Dm.mm<7)iSL&. mmsoox^mmz loonm. n^tcsiH^, N20f)-him^ix^Mit 

hht^tifytmLxnK, ^<m. y-b^/pri 20 m.iti^')-:iywkt:2oonm<r>w.^\,zn.mBm-h. 

7, 1 2 08S:ji)§L, f-B^g7 0 7{ca«^ [ 0 1 2 8 ] 20~1 50nm {«^^ t<{430 

S^tl. . ^Oi: # . 116 i<zimLtzmWi.m^l 0 1 ~8 0 n m ) ^flCST'^f^BSIf jSSrW-r.g.*^ft)i 1 5 

[ 0 1 2 1 ] -5-<7)f^, y-hA;P:/1 2 0 7i:12 08 -mTm^-fh, ^mmX'M. T^XvCVD^tl^ 

t$:lfli^-C. ^'-f-'-BlS^S#^!I«^l 2 1 HCJ: 05 ^B«v'j3yM5r5 5 nm<0/f$(^?gB£U>.% ^^fa^lS 

\y-^-w^mmmmi2 1 1 tc 30 jtsr*ti.^«cj^t l-c(4. t^^n^^ww^m^ 

ix^zi.y)m.^mi^znLx±xhzttiK'%h. m ^^^B®iS3ts:^r-ri.€-^!i%*«*iiSr®fflLTi,m\ 

«^±Tfctt®^il*, l^-- r-BSJtS^Hj^ffil 2 1 t-^v!, TmUl 5 0 2fc#B^B^v''J:?>'Ml 503ah 

[0122] 1^— r-h--A{4, i^— f-i^jisi 0 1 mm^Lx{>!S:\'\ Tmt:m^Li::m. ~s±^n 

9lcr2*cr)||«h'-A{CjDI$n-?., Ix-if-h-A t'SrO, #K-r-I.TFT<7)#ttA'7-y^^L#OfimE 

{4, 5^706Sr:n-L. mmzfm^ti^. Ix-if- cO^«)^i£^$-li:S^i:*<T^I.. (Hi 5 (A) ) 

1 2 1 2{4. mmiZ7^Li:ii><oi:mmttnix [ o 1 2 9 ] lt, t^^nitmimmtxn^n'^iyv 

\\ ttz. wzm'tm^coi:><D^mmtxLX\'\ 40 aymi 5 03at-t,^^BW^v^ymi 5 03him 

[0123] U— ^'-sSffcOfiiC^— f-B?J^S7 0 7 ^-Tl.. *||SfiMT'{4, ^^BflOl^-- !f-^BS:ffl>'\ 

io#ffl^^ . M^^yr 1 2 0 9 Srfilo T iis^ ( 1 0 ±tmmm 1 ct^o x u-^-^^^tm-y tz . ss^t: 

-3Pa) SKlc^K , */S{4, *S^yr 1 2 0 9 1 ffyXUiz^iL-yX . ^^aSvU 3y)g<^W*^ill=t 

^fcy^ 12 10 {:m-oxmmcr)msmz-f^ , ii#H^ j: 1. 4 0 0 - 5 0 ot;t 1 m^smmcommm^n 

{4, MiEti^cJldtC, Ar^H2. J>l)V^{4-eil'bC7)iiir^ V\ -^**^l;^5atoin%lJlTtt-C*>^>fSfB^t$-li:l. 

«sT'tJ;tr\ ^tAiSlitv^ (1115(B)) 
[0 124] 'ei7)f^. l^-- f-S:H^b^r*i'o. SB^iMSI [01301 -fLT. ^^i/U 3^111 5 0 3 bSrfe 

m7 0 2izxmm^^^^^hzbx\ mi&izi^-^ mzmix. s^^iisiwcai 504-1 50 7$rj^Bg 

-SrHStf-ri), Zcr>t^. #i'h^7yr7 0 5S:l'— tf "t-S, -e^Of^, r^XvC VD£tfv:{4X>'N'7:J'ftt J; 

-AW§iX-CV^|)|»^tSTTtVH^. 50 0 5 0-1 0 0 nmCOlf §<7)K^t;S/-U3y^tCj:l)V;^ 
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:^ll 5 0 8S:Jg^-tl.. (015(0) 
[0 1 3 1] -?-LT^i^'Xh-7X^? 1 5 09$rlS(t, n 
f-A- ^^fVMT F T im&t^ m^^^i^IS 1 5 0 5-1 

5 0 7 ffy^miz L # i^tt«E5-»J#ti> sa<re 1 X 1 0 

'6-^5 X 1 Oi7atoiiis/cin3S]gc7)illST'pSS:#4-fS 
^*iE!t^7C^i; iXyfiny ( B ) ^Kp^ 

(B) cTj^nfi'fjj-yh'-raTilifeL-ctm^L. 

•C'^V^*^. inay (B) ^^JdUc^««s11 5 1 0~ 
1 5 1 2{inf-v:tvPSTFT<0t^V^illffi$rm^<0 
SiHrt tJRi^l)fcft(=jeiS-t I. C: fc L*»-?it . 
(01 5 (D) ) 

[0 13 2] S!i)[llS&c7)nf-A':7^;PSTFTc7)LDD® 

#3i«cii 15 10. 1511 izmmizmvti . -e^^ 

fzib. h^*'t!ibU'JXh-?X^l 5 1 3-1 5 1 6S: 

( p ) ^iiH:« (As) im\^tiim< . zzxwj y 

(P) Srgaiii1-^<. ytxy^yiPHs) S:fflv^;t 

17, 1 5 1 8c7)iJ> (P) j||S{i2x 1 0i6~5x 1 
0 1 9atoins/cni3 c7)liH mti'S V ^ , *Bfl,«»4' tli , 
ZZX'B^^tvk^'^^mm 5 17-151 9{=^* 

cr^n^mifmthtcib<^^mx't>*). z<7)miii 

izi,mtwmxvy (P) S:»Uv:. (016 

(A) ) 

[0 1 33] vx^®10 8Sr7 yil^i:(cJ;0 

i^L-c, 015 (D) t0i6 (A) Tmuz^m 

5 0 0-6 0 o°c-e 1 --mmc^mm'^. 
^-'^'mmmzir^ozhifx:%h. ttz. m« 
mmLxn'oxi>B:^\ ttz. ±Mmmm2iZ7ikitz 

U-^-mii'fr ^ T t J: V> . ^mmX'li . ly—f- 

248 nm) U^^-M,im^LX . 

fC5-50Hz, x;t^;l'^-|&i^l 0 0~500mJ/ 
c m2 1 L-CII«t'-A<7)^-><-5 •y7-S"l-^l:8 0- 

9 8%t ixm. IX , m^mmm*mf&^tifzmi 

[0 134] ^LX. y-h^)il 5 2 0Sr7'7X-7 
CVDffiifc^iX/'^"•y^'aS^fflV^T 1 0— 1 50nm(0 
§ -C V 'J 3 ^OJfeSJK-C«-ri> . mtli. 1 2 
0 n mm^X-Wi^miti^ U 3 yM$:m-t5 . h 

lffijti:L•CfflV^•Ct^V^. (016 (B) ) 

[0135] hmmt:m^ti>t:if>izf^ i w 



!8*><i.figl.»®l ( A ) 15 21 i:^aii*»<?,^ssim 

a ( B ) 1 5 2 2 i: ^©1 ( B ) 15 2 

2{i:5'y^';U (Ta) , f-^-y (Ti ) , t U7't>- 

(Mo) , ^y'^xn-y (w) *>ioM{i'ti7t7u#, S?'.; 

ii-fc^ifeM (fti^WlCfiMo-W-^^M, Mo-Ta-^ 

10 ^1 ) xj&mm.^ < . mm ( a ) 1521 limit 

rJ'y^'yKTaN) , g^tr^y^^xry (WN) , S-fk 
f-^:/ (TiN) g-fk^Urry (MoN) ■C'JgfiJt 
1-1.. tti. mmM (A) 152 l«4ft#1^f4i:U-C, 
^y-ZXT-yi^^J^^ ^:5'yi'iJ-if-f K, ^'J7t 

yi^u-f^ ¥imixtB:^\ mm ( b ) limm 
itmitcMZ'k^tt^mmmt:im^it?,kB: 

<. mizmmmmizmLxiisoppmaTbtib^ 
ii-'>fz. mt\f. ^yyx^y (w) immm.^30 

20 m.thZti^X'%i^. 

[0136]««1(A) 152im0-50nin 
(if*L<{±2 0-3 0nm) t ««Ji (B) 1 5 
2 2(42 0 0-4 0 0nm (if* L<(i2 5 0-3 5 0 

nm) k-ftumw ^mmt'\i. mm (a) 1 5 
2\{z3 0nmm^<^m.9y9mi. mm 

(B) 1 5 22lC{43 50nm<OTall$:fflV\ V^-ffl 
{i, ;^-''?-y^ffl(7);^'Xc;)Ar(=3i4i7)Xe^KrS:tDi. 

xt3<b, mm-m<7)^^m:himmLxm<nmmi 

30 ro±-f-^ w t . j^, 0^t t:5rV^*>\ 

( A ) 15 2 1 (7)TtC 2-2 0 n mmK<OJl§-C"J y 

(P) SrF-7-Uci^'J3y!i^J0^L-Ci3<^i:{i^- 

5K'j)i., zixizx*). ^<7)±izmfS.^tiimmm<7)m 
^it[^±tmm±^mi>tmmz. mm (a) ttz 
imm ( B ) i}im.izis^^th tj\^a u^aTES*^^ 

- hfeii^ 1 5 2 0 tcfi£irtl.<^S:|S6<'c: i:**-e^ 

(01 6(C)) 

[ 0 1 3 7 ] <^i:tc, ^>'';?.h-7;?.:?l 523-1 527 
im^L. ^«Ji(A) 152 1t#«Jg(B) 152 
40 2i:^-tST'X-yf-y^tT:>-'-hmffil 5 28-1 5 

3it^Amm 5 3 2mm-i, y-h«si5 2 

8-1 53 It^ftilMl 53 2{i, mm (A) 
IS^I 528a-l 532ai:, mm iB) if^h&h 
1 5 2 8 b- 1 5 3 2 b i: A>'-f!|si: LT^S^flTV^ 
I., IBIl)IlIS8(cJg«t-|.y-h«Sil 5 2 9. 

1 53 0{4^*ifi!|?j{Sl^l 51 7. 1 5 IScO-aSfc, ^' 

- hffi^ 1 5 2 0 Srtfr L-Cfi^: I. i 3 tcm-r S . 
(01 6(D)) 

[0 1 381d:^^X\ Wmm^<7)pi^^r^-Jl'm.TF^(D 

50 v-xmii5Xi/¥u^ ymmm^-ti>tiMz. pS 
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m^^iimmii^'j:^h-?x^ 1 5 3 sx-mix 

i3<. -etr. j^'-i^^y (BzHs) M^fz^^^yv- 
rmx'T^mi^mm 1534 ^j^fiStTt. ^w^i^^odfo 

y (B) I&g«43xi02<>~3xl02iatoins/ci3t^ 

Sid tl-l. . *BBttiS4'Ti4. z:iX'mm^tctzy[^m 

1 5 3 4 tc-^iit^ p m^n^-i-h^mtmff) 
mmt: (p*) tist. 017 (A) ) 

x^i^t:ti4 \^u>(ymmt ixmmtt^mmmo 

ffM5rff-:>7t« ^i^'XhcJDv;?.^'! 53 5-1 5 3 7Sr 
JgfiK L . n #41-1. ^lififtTEflAiasJP IXT^nmm 
mi 5 38~1 5 4 22rJg^L7t. Ztll,i. 7tX7^ 
y (PH3) S:fflV^^c-f^>H-rftTitV\ Z(r)mi 
my (P) iftJS^ lXlO20~lXlO2iatoiiB/cni3 

tLfz. ifmmm^xu. :i^X'fm^ixtzTM^fm 
1 5 3 8~ 1 5 4 2i,z^tixh nmmH-thK-wmt 

fSOffiSS: (n*) ta-r. (017(B)) 
[0 140]^M^Il^«{1 5 3 8-1 54 2a4. 
miMX-mw^ixtz U >( P ) tfzlt^^uy ( B ) 

ttix^-^htiK wz]^cLx-\-'it\,z-m^^m.x''} y 
( p ) ifim\!i^timx\ Mxst«$*u: u v 

(P) ttzii^^uy (B) c7)^Sf{4#;i^<Ti^t^„ 
^*iEft«Ji 1 5 3 8t::mOD§a/t 'J y ( P ) itS 
(41217 (A) -Cfeda^^ITt^oy (B) »Ic7)i/2 
~l/3^:<7)t'pMiO#«tt*5il«$*l, TFT^^m* 

[0141] -efC. H^'7b'J^':^l2iS&<^)n^^;t-;l^ 
ST FT<7)LD D|gi^S:Jg^-ri>?t*^Ona^#4't5 
^itiJ^ntOlSSrffo/c, d-ITW-h^l 5 3 

1^-7X9 tLxu^M^mzxxmmH-th^^imTt 
^^yY-rmx-mss^Ltz, mwth^jy {pxn 

il!US{llxiO>6~5xlO'»atoiiB/c#-CJ)0, 01 
6 (A) fciy^l 7 (A) t01 7 ( B) T-^p-r^ 

W(C{4^M!|^mii 1 5 4 3. 1 544 iX 
I.. *BHffl»4''C{4, :i<mmimm 54 3, 154 

(n-) tlSI", (HI 7 (C) ) 

[0142] -ecOf^, ifl^'Kcom^X-mR^iXtz nM 

— f-r--;i/}£, ifc{47 1°-7 l<if--7;UT--;Pft 
(RTAffi) tlTf3ct*^'-C'g^4. ^::t-{47t-^^;?. 

1 P P mWT, $ftL<(40. IPP m\;XT<r>'SMnm 
^*t'4 0 0~8 0 O'C, tt^Wt{45 0 0-6 0 O'C 
tiT P t C7)-C'$) 0 , *lliSWt'(4 5 5 0 •C-C'4 B^IlcOgfi 
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saasrtT^it. ttz. wsii5ouz-^ms.(ni.o^£ 

iW^*-tSt<0^ffifflUv:ii-^W4. 8 0 0"CT'l 

[0143] :i^mm.^zi5\^x . y- vnm 152s 
~i 5 3 1 tmmm 1 5 3 2m^-fh±mm 1528 

b~l 53 2b{i:, affl*>^)5~8 0 nm<OJ?$f«^ 

1 (C) 1 528C-1 53 2c*^7^fig§ixl., ^ 
10 tf. ®OT (B) 1 5 28b~l 532bA^^y^Xf 

y (w) <r>^i,ziimit^y-/XTy (wn) 3!)<m$ 
fi, (Ta) (r>^kz{im\t9y-^iv (Ta 

N) ^j^fig-ri.c:t*>'T'§i., ^fc, ««« (c) 1 5 

28C-1 5 3 2c{4, WMttz'.i7y^-T^j:}£^m 

\^tzmM^'ttsr^X'7mm%i<zf- vmm. 1528- 

1 53lSrlIBL-Ci>Pl«lCJg«-tOCt*<f#S, 

3-10 0%c7)7K«Sr-irO#Hm+t% 3 0 0-4 

5 o-c-C' 1 - 1 2v^^(nmm^'{j^\ m^^mwm'S: 
ymitthxn.i'^'^tz o ; cr>j.mmm>.zmmixfz 

nx'hh. 7mit<^^(^^mtLx . r^xv^Km 

(017 (D) ) 

[0144] m.imiiU7mmxnmiLfz(^. 

y-vwMt-fhw.2<Timmmif^m-h. z<Dm2(n 
mvmimmmmx'hi7)\^s.-'yM, (a d ^ 

(Cu) S:±fig:>i-i:-ri.^«S (D) (T 
i ) ^rJ'y^/U (Ta) . i^y^Xy-y (W) , ^u:/ 

(Mo) t^fp^imms (E) fc-m-rsfc^ 
30 »,^. ^ms&mx'ii. ^^y {Ti) io. i^2m&.% 

'^ts7)V^~^J^{h\)mmnM(.^) 1 54 5fc 
^:?y (Ti ) (E) l5A6}iLXm 

iSLLtz. ^fl:Jl(D) 1 54 5(42 0 0-4 0 0 nm 

(»^t<{4250-350nm) ttix\m<. «S 
)i(E) 1 546(450-200 (Sf^t<(4100- 

1 5 0 n m ) T'Jgfiic-tnfi'AV^ (018 ( A ) ) 

[ 0 1 4 5 ] ^ tT , y~vnM\,z\mth y- hE^ 

$rm-rs/v:tf5{c^«S ( E ) 1 5 4 6 ( D ) 

1 545t$-X-yf-y^^«iatT, y-hE^l 54 

40 7, 1 54 8i:§4iJ^l 54 9S:)g«^c, x.yf-y/ 
5fta(4fi^0(CS i C UhC l2tBC l3t<50ig-^X?X 
2:fflV^/iK5■^x.yf-y^''ft■C■^mS (E) <r>^mt^h 

mm (D) o^cf^msL, ■e<7)^'jyKm<7)x-y 

^y-/mm^zi:h'^3i-vV3i'v^yyx'mmm (d) ir 

M*-ri.^i:(=J:0, Tmt^OSJKJPItt^fto-cy- 
hgBII$rm-ri.C:i:*^'t'#7^:. (018 (B) ) 
[0 146] HI iOm^lil 5 5 0145 00-1 5 
0 0 n m<7))f § tmv y 3 y|lS;^c(4K-fl:g-fki^V n 

50 Efe§iiyiy->!>mi*t/>;{4H^'f y^i^tc^-fl.^yrJ' 
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^ht^-lU^B'^l. y-Xiem 5 5 1~1 5 54 
fc. h'l-^yE^l 5 5 5-1 558^JBBg-tl>, 0^ 

Onm, TiS:-grtfT;l/5-'>i>.M3 0 0nm. TiH 
1 5 0 nmS:;?.yN--y^&T'2ligl!LTmt^3iB«Ji«0 

[0147] mz. >'N'y gym 559i:L 
T. K^k^-'Jnygg. giy-^iJiM^bSKt 

i^'j3yM^5 0~5 0 0nm (ft^WWil 0 0-3 
0 0 n m ) c0/5$ fjgj$tl> , ^cr):|t^-C7|<5l«a^ 
ffd t TFTc7):^tt[6]±tit LTiJi L^^i^^mihtl 
tz.mtiS. 3-10 0%<O7K«5-*tf#fflSv4'T\ 3 
0 0-4 5 0°CT- 1- 1 2^^c7)Sfi3!a.a^^T^ , 

y 3 y^l 5 9{craPa5SrmUTfcV^tt 

(HIS (C) ) 

[0148] ^(Dm. mmm^^(^^j:^m2mmwM 
lii 560^1. 0-1. SMmffym^izmm-ti,^ 

;K'J-^5HT5h\ BCB (^yv'v-^oT'f-y) 

■^i-^^^r<7)^v^ ^\^i:m\\ 3oox:x'm.ix 

ffMLTt, ^Lx. m2(nmm^mmi 5eoizvu^ 
ynmi 5 5 8i,zmti>^y^^h^^-)i^im^i. m 
^©156 1. ].5 6 2imm-h, mmmu. M 

ft<, Kmrn^^^mti-^^izii^mmm 
\,^tLii^\>\ :mmmx'imim<^m:^Bm!mw.tth 

tilf)iZ. le-fN yv-'-^A • XX (I TO ) HI: 1 0 0 n 

miojf §t:>^>N°7 ^mx'mfS,Ltz. mi 9) 

[ 0 1 4 9 ] ^ a Lx^-mm^iz. igsnuss^TFT 

bifix'^it. mimmz\ip^^A^fvm.TFT i e o 

1, Sgl(7)n^A'^^;l^STFTl 6 02, ||2(7)nf-v 
:t-;PST F T 1 6 0 3 , ^^WiAZ\im^T F T 1 6 0 
4 . W^m&l 6 0 5*<J^)«t;t, *Hflia»-C-{iffilLh 

[ 0 1 5 0 ] i^, 112 oi,m5rsW^<r>mj-mn^i^^ 
timmx'hh. 112 0 TWA- A' [z^-ytzmmm 
Mi. mi9\<z^s-f^^-mi(^^mm^znmLx\^h, 
tti. 02ott. mi 9mmmmitfimH 

Ifhfzif:). S)i^O^^■^S:fflUTV^|>, ^T-M^^i 54 
8{i, llS^'^^TV^:5:V^y-^^iiKSr^LT-^-^OTc7) 
^«tSl 50 7t3cllL-Cl.^l.. I1^^{4LT>.>^1^ 

i>'^.¥^mmui. v-mm. nw-fy^j^, n--<s 

liT'^I.Loff^iSA<?^BS:$^^TV^?,. tfz. 1563 
tiy-Aie^l 5 54i:y-XMl^l 6 24t<03y:5' 
^'hS, 1 564{4KV^yE^l 558i:HW'f 
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mbietcnziy-^^VU. 1 56 5{i:Fu-f yiEU 
1 5 58i:BStMii seicnziy^^v^X'hh. ffi 

}t§ai6 0 5{4. B«TFT1 6 04c7)HW>f 

1 6 2 6*»ii>@l£tl.^«5JS 1 6 2 7 i: y- hffiiSl 

iit LX^mm 1 5 3 2. 1549 

[0151] iit. IBSilIlSScOp^^^^yPMTFTl 6 

0 1 {C{4, 15 0 4 tC^A- ^iVl^mm 1 
6 0 6, y-X^lil 6 07a, 1 607b, Kl/-Yy 

10 ®J^1608a, 1 6 08bS:*LTl'>l). ISliOn^ 
■^-^tvPST F T 1 6 0 2 1{±, ft4^*«ft:JI 1 5 0 5 1 

^■^':^^7I^)^^i^Sl e o 9, y-MSffii 5 2 9fcfi^r 

|,LDD«i^l610 (m, .IcOcto^LDDMJ^S- 
LovtlS-T) , y-XM^l 6 11, YV^ VW^l 6 

1 2S:WLtvi|>. :i(^l.o\W^cr)-i->^A^)vmi'^<^ 
§{40. 5-3. Oxtm, i?tL<ttl. 0-1. 5/^ 
mtUCo ^2c7)n^^;TyPSTFTl 6 0 3t{4, fi 

1 5 0 6tC^A'^^;L^^^S{l 6 13, LD 
D^ttil 6 14. 16 15, y-X^JSl 6 1 6, HP 
20 'fylii^l 617S:WLTV^|>. i<^LDD<ilS{4Lov 
®Jii:^^'-h«figl 5 30ta^'b^V^LDD^lS (lU 
^, ic7)J;5^LDD^li^Lofftiet-) 

a, ::£7)Loffmi^<7)^-\':tyi/;R^r[6]cO;g${40. 3— 

2. OAtm, IJtKttO. 5-1. 5;um-Cftl.. iS 

f^TFTl 604^4, S1^*^«:iil 5 0 7^^f-v:t^ 
im^W^l 6 18, 1619, LoffMJ^l 620- 
1 623. y-Xi/v:{4h'P^yM«16 2 4-16 2 
e^-^rUTV^I). LofmiS<^f-r;^yl/:g:^|tii<^;g${4 
0. 5-3. OAtm, |ff*L<{41. 5-2. 5A«inT' 
30 ^aidUl 5 3 2, 1 54 9t, 

^!St|SH^*?^Sf*»4>l«^!^IRi:, B^TFTl 60 
4i^h-p^ y^«l 6 2 6t=Jiigt, nS5:#4-ri.^ 
*€!tt7C«*^'^J[l§^i;t^^f!|sl 1 6 2 7 1 *^^>(S^§1: 

1 60 5Aim$ii-cv^i,. ttz. if%mi^mRm\,z 

{f , *l±JllAt i l.#IW9 - 3 1 6 5 6 7-f-ti5^. # 
m-9-213AAA^^m.tfz\,mm^l 0-254 

iiX'^h. 

40 [ 0 1 5 2 ] II 1 9T(4B^TF T 16 0 4 ^yf)^ 

-vm&tLfz-hK f^y^yuy-hSii-r't^^^t, m 

[0 1 5 3] -eLT, ±iBT:7x'fyvh'J^X««*^ 

nmmh, 112 1 t^^^s-rj: p tc ±i2:^ffiT'fmt 

itm 9co^t^<7)r^'T-f:^vhU^'XS^{c:ML, S 

[6i)si 7 0.1 ^jgfig-rs. 3i^vSB^B^^i^i7)iEi6]iiti 

50 ««17 0 2tC{4, ii7t]^1 7 0 3, ^0^miil7O 
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-^Xi^-m m^^-f) 1 1 7 0 7>Srfc' 

[0 1 5 4]vxk(7)miz. mmTFTi5Xx/msmniif 

[ 0 1 5 5 1 ^fe. :m^miZ7r^it:^mimst:m 

fflLTi^v^L. ^mmmismzm^-^iy^ixm^^h 
ztt^-^mx'h^. 

[0156] immm9 d ^mmx-immmaizm 

[0 157] tr. mmmat.z^'^x. 1122 (a) 
m^^m. =5rtJ. 132 2 (A) ami 5 (a) 

[0 158] <x\'^x. '^^^t^:m^^im7im (~-y 

Ik. mti>hw,ititz--mttz\imm<^im. immz 

^z^i^^^th%i<^x'hh, :^mmx'i,i-'v^)\/jtm^ 
m^Lx..±Wjtm-^^m 1 s 0 1 mmmwm 

50 3a<7)^ffllCjg^i-|., (S2 2 (B) ) tfz. * 

lUfeCTTiix e y 3 - h St'- 7 ^;i^$r ^>SD1-I.:^ft 5- 

Wk±.i.znmh^mii->x t^v^. 

[ 0 1 5 9 ] »:v^T\ HSfe^I 1 \.ztm^ixtz:i^Wmv 
— f-B?J=f:^a^ fflv ^T^faHi^ y 3 yli 1 8 0 2 SrJ^ 
«Uc, (022 (C) ) 

[0160] [m<r>jLmt. mmsi,z7r-Lfzmi 5 

[ 0 1 6 1 ] ^fc, 0 i<zm^^wmtiK 

im^tLtz^. m^mwM'pizimA(r>±m7cmti-^ 



iw^JS7cS^I^-ri.¥Sc7)-otijy ( P) 
SrS*l?Wtw»LTjD?ft$-li-t y -y U y^^-^-SlS 

i , y ••/ u y 'J y ( p ) coiiSiiH 1 7 
( B ) xm^Ltz^mumi in*) t nmsx-h 0 , 
13 1 7 ( D ) \,z^-r^m\:xwmmizi. 0 . n 

[ 0 1 6 2 ] t/c. ^m}mm.i:th^mi.mz{,h 
tz^k. mmnm%^^znLX3--'iQwm%<^m\:;^m 

^^t^i-znm%Mzi5\^X , ^MtcS*^'®© L^cJSb^b 

n^w.mzm.moo-1 1 5 0°c (if^t<{i9 
00-100 o'c) . mmw^ 1 o-«-~48#s 

t J; 0*SB^B«^*)S4'tO::: -y y;Ki»^ttc7)ig-fl:<l:-^ 

[ 0 1 6 3 ] ^ ^mrmm^i^-fh^mwm^^ 

[0164] cusfifi?'! 1 0 ] :mtmxnmtms^zio 
m^^BitiMiz^t X . mm^iVimim ^fzm^ 
mzmis^m^^XTr^-f. 

[0 165] t-r. mms^zvi'^x. 023 (a) 

•mmh, ^r*5. 132 3 (A) (illl 5 (A) tfflS 

30 -rs, 

[ 0 1 6 6 ] iJCV^T. :^ig7t« (*IUfi(?'JT(i--y^- 

bSTm tT . ^JSTE^-tWJi 1 9 0 2 ^B^B®^^ 
f^Ml 50 3ac^ikffil;:j^J^c-ri., (1323(B)):: 
ZXmi'^m^S±WiKM\i. -'y^ryKN i ) ^5^^: 
y/l^-e-i^A (Ge) . i^(Fe) . /^y>'^J>, 
( P d ) . XX ( S n ) . 18 ( P b ) . ( C 

o) . eife (Pt) , (Cu) , ^ (Au) . tV^o 

40 [ 0 1 6 7 ] , 2|s:|ISI01JT-«±Xh-y 3- hftt- v 

) miimmm±.mm?>mi: t o t t a 

i\ *^S£m'{i^iB7C^-ir^Sl 9 0 2S:^^a 

n^mwm 1503 aio^Btj^BgLi^cM^^L/^A^ 

[0 1 68] <5i:v^t', 5 0 0-6 5 0°C (ift L<«i5 
50-6 0 0"C) ^-6-1 6Btll (J?^L<{i8-14 
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2*«$fLi., (112 3 (c) ) ^fc. mmmz^m 

[01691 ±m(OljmX'm^ait^tllt&mi^ 'J 3 y 

mwm^<Dm-\bixiiT-+^^j:m^mh. ^zx\ 
mmi^v :iym(^mik^^:i^±^^hf.:i^. mmm2 lo 
iZTf; ifci^-^-mi7m^m\^x . v — 1 - a s: 
wmzmiLx%m:mm.-^-^tmmi^ u n 

1 90 S^J^fiScLfc. (112 3(D)) 

[0170] moigji, ■mmmz^^\,fzm\ 5 
(c) m^xstct^x-if. ii2ic^-rfli3S*^'#'i>^i. 

[ 0 1 7 n ^i3, ^Jfe^J9 ^©-r^^RTt 

[0 17 2] C^Jfe^Jl nHllfe^JStc^t/cT^'r^ 

^m\-^XWmh. Pi. I12 4{±, 01 5-112 ot^ 

[0 173] ll2 4tCi3V^rT^'T^rvb';^XS« 
«±. iiy7.m. \ 5 0 l±lC}^^$n/c. a^^^l^l 7 

0 6 i: . ^ft-^iBKiass 1 7 0 4 . wm^wmm 

851 7 0 5TliJS$itS. aS^MlilcfiffiSTFT 1 6 
0 4*<mtt'^n, iiffl(ClStt^>iil.lB«JlIlS5{4CMOS 
|IISSSr»*:tL-Cffi^$il-CV^I>. ^ft^lBiJlHSSl 30 

7 0 4 . mm,mmm 1705 ti-e^i-e-nij-'- h 

ffi^l 53 Ity-xaJSl 5 54T«TFT1 6 0 
A\,Z\m,hX\^h . tfz. FPC7 l*i5'l-gi5A:^Sl^7 

4izmm^ti. xMm7 5. 7 ex^ti^-ticomm^ 
mzmu LT I , ^rtj . 17 0 2 li^mmLTh & . 
[0174] mmm 1 2 d *3e&bsj4t:7t ^ y-? h u 
^'xmELT^xy'u^izmm'ti>zti>'simx'hh. 
^<nmm2 5iZ7jki: 

[0 17 5] 02 5{i:r^'r-fy-7hU^':^SELT-f 

-?-o)fffl(c{4x:^f6iigiiii]S&8 2. Y:^[t]|gK)iH]Si 

8 3*>m<t<^n-cv^i>. tfz. m^msico^mm 

{4. X>f •/^fflTFT84, ftj^§«8 5, ^^mm 
TFT8 6. ^»EL^^8 7^WL. -y^fflTF 
T84tCX:S-[fi]fl-^8 8a (i^fc«i8 8b) . YUf^H 
-^118 9a (^/^{48 9k 8 9c) timm^tlh. t 
t:, ^8iJ$iIfflIfflTFT8 6tC(4, «MII9 0a, 9 0b*< 

[ 0 1 7 6 ] 2t:|IM0l|t7)T^' T h U :J';^ME Lr 

-f;!.r^'fc{4. x:iri*iffiiftiaiffi8 2. Y^rifiiiBaiass 50 



3 0 



8 3^cfflV^/^^^l)TFT2:||^tW8t*Uc01 9<7)P 
f-A-^^/l^STFTl 60 U n^^:t-;PSTFT 1 6 0 
2l^/d41 6 0 3S:ffl;V^i5-ti:T}B«^4. ^^c. 
>y -^^fflT F T 8 4 J^SiPJffllfflT F T 8 6 iOT F T Sr0 

1 9<7)nf-^:t^;HTFTl 604T'jeB£-tl), 
[0177] CHlSSfi?!] 1 3 D *li^BJ«4t**^0 1 cmi 

±mizmi-i>zbi}<-^tm'hho ^ttwcss 
y^7r±{cma-fl:§n;tRi scrn-fe.y-'f. asi 
?g^BfflK7-</N'-l5lS& (D/ArjyA-^. rm. 

(»=^«is. PHs. tA^;U3ye*-:?) ffl 

[0178] ^tz. v-f i?nra-fe-y-t^c7)ili#(!|s:l5is| 

c 0 1 7 9 ] ^i3. if.mwmz^^uz^m%m.-km: 
-fuzhfz-^x. %m.m-%mm\ 2<r>Km.m:% 
fflUfi^v^L. iirmm^^uzm-^h'i.xm^h 

[0 180] CIUfeCTl4)*%HJS:**fetTm$*l 
/cTFT{4««^r«m7K^B{CfflV^SC: t *^'-r-# 

[0181] ^(r>W£%=^m^t LTti. t'TJj-x?^ 
V. iri^^iVi]y^y. '^'vY~7-^yVir <xrvA (d" 

mm. (^v-v^/prjyh'i-^, *^lK^^c(4«-fS 

■r. 

[0 182] 02 6 (A) (4>'N'-y:h;l^3yh'i-^t' 
J>0, *«c200 1, M«A:tlg|520 02. ^§152 0 
0 3 , ^-if^- H 2 0 0 4 X-mL^Kh . i^mMM 

^x-hn>2 0 0 2. ^5^352 0 0 3'^^<rmm,^^ 
mi^zmmh^t-h'^x:%h, 

[0 183] 026 (B) {it'r^;<?^7t'J)0. 

2 101, ^^2 10 2, ^?fA:^3SP2 1 0 3, Wl^ 

X^-y^2 104. A'-yx'J-2 1 0 5, S<ig|32 10 



6-t«fi!t§ill.. *l@l%3BSr^^2 10 2, ^^A::/3 

352 1 0 ^'^^<mr>^^mmmzmi•th^'ti^x: 

[0 184] 026 (C) {i^rVNM/Pnyh-jL-iJ' (* 
-t'/Pnyfa-i') T'$>0, *#c220 1 , fi:^'y% 
2 20 2, S«gI52 2 0 3, MJf^X>f -7^2 2 0 4 , ^ 
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s^a52 2 0 sx-m^^tii. :^m^miiwm2 205 

[0185]I126(D) {4:f-/;PMT -f X7V^ f 
SiO, *«£2 30 1. ^^52 3 0 2, 7-^^1352 3 0 
3 . *^BS{i:a*g|52 3 0 2^'?-^<^ 

[0 1 86] 112 6 (E) i,ir\:i^yM,^imtfzim 

0. *ft24 0 1 . ^5524 0 2, Xf-;^gP2 4 0 

3 . imm2 4 0 4 , 7f-2 4 0 sTmm^ 
tih. ^fc. ccoiistiia^^ftt L-cDVD (D i g 

tial Versatile Disc).CD^i& 
fir 3 C t I. . :^%mim^^ 2 4 0 2^'e«0fl!ic?) 

<i^$ijffliiHi8S{c®ffl-r-i. z t h . 

[0 187] 12 6 (F) \ir'J^)V^i<^X'h^. * 
fls2 50 K ^352 502. g^SSgP2 5 0 3, iif^X 
^ •yf-2 5 04. ^mSB (H^fL^V^) -r-mfiSt^^l^, 
*li^BJ&^g|52 5 0 2^^cO(|f!c7)fi-^$iJffll[p]SStii 

CO 1 88] [:j±<r)m^z. ^mtm<r>mmmi,i-mx 

[0189] immm 1 5 ] :^m^:mmixm&^ti 
tzT F Tim^^j:mm^mizm\<^^ z tifix-t h . 

"f-m^-kx^zi^wnimm:^ 1. , 
[0 190] ^(oimmTm^tLx^i. ruv^.^y 

'?><5D-0!lSr02 7{C^-t, 

[0 1 9 1 ] 112 7 (A) {iVUVYm-Vui/s.^^- 

x'h 0 , s 0 1 . 2 6 0 2t'm 
w^^(^mm^um^mzmmh:itti^x'^ t , 

[0 1 92] 02 7 (B) \,i'J7mrn'Jy.9^-X'h 
0, *f*:2 7 0 1, J5W^a2 7 0 2, 55-270 

3, x^^}-y2ioAX'mmfih, ^wmmmm 

m\.zmm-th:itifix'^h. 

[0 19 3] tea. [127 (C) tt. 027 (A) Mf 
1327 (B) 4'{=*Jttl>fi*flia260 1, 270 2C^ 
t!^c0T'$)^ . ^lt^S2 6 0 1,27 
02J4. 3tjK3t^i^280 1 . 57-2 8 0 2. 2 80 
4-2806, ^^-f ^'0>f .y^'S5-2803, 
A2807, ?e[S^^g2808. fi[fflll«i280 
9 , tSSi^t^^ 2 8 10 Ti««§^ll> . m%^^ 2 8 

1 o{4, mvyx^ittsit^m-m^^ixh, *^ 
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m^X'h-^XhXW tfz. 02 7 (C) +tCfcV^T5^ 
[0 194] ttz, 02 7 (D) (i, 02 7 (C) 4"^ 

fc(ti)3tii7e^^2 8 0 1 cnmm<n-mi:^^ LtzmX'h 
h . ^m!^mx'ii. ^mit^Tk 2 8 o i a, u 7 1^^ 

-2811, 7fcjlS28 12, 28 13, 28 14, fi3t 
mm=f-2 8 15, %^V>X2 8 1 6t-«^§tl.l). 
10 ^tJ, 02 7 (D) [Z^sLfz^m^^Mi-mX'h-yX 

S, iij^tgS:W-rS7-f;l'A^, fiffl 

iiSiil-l. yoVM.. I R7 /I'i.^c^jt^^SriSft 

[0195] \:j±<r>m\,z. ^Wiwn<r)mmmm\im!bx 

20 [0196] 

[mcr>^^] *%0fl<7)^— f-ra*f^s, axt/mi 

UmiZji-oX. 5 0 0nm]UJb, 1 ~3/xmgJSc7)T%it 
[01] ^^^l^— t'-b'-A$-JB^-ri.3tm 

[02] u—f-mmm. 

[03] S«^»¥^SS:S^-t0. 

[04] i/-- r-Hg*fgai7)3K^5K^s^-t0. 

[05] U—f- 1'- A<73^:^rft $rS^-t0. 

30 [06] u-i'-mimimi^si-m. 
[07] r-Bstfiig^ ^^-f 0. 

[08] u— r-Ktf^H^^-ra, 

[09] u-f-m.Mmmcoyt^miisktm, 

[010] I^-- f -S§l=HIE«O3t^JSSrS^-r0, 

[011] u-^-mmmirm-m, 

[012] MHSItfflT-Oiyi^^t'- AcoHiffi ^^^1-0. 
[013] U-1f-B?Jt^a(^3t^J^$r*t0. 

[014] ^^^^(^mmmm^Tr^tm. 

[015] *lil|BHOf^glS-0iJS:5^-t0. 

40 [016] :^m^mcoimxm~mi:^^tm, 
[017] *ii%BB«f«xs-0ij^*-r0. 
[0181 :^mm(omxm-m^ir^tm. 

[019] *lll%BflcOf«:g-ffiJ«:S^t0. 

[02 0] ii^c7)±ffi0$:^-r0. 

[021] ?ss«*sa«Bfn«jt Sr^^-r0. 

[022] *lil|l|B3<7)MD:S-0iJ$:5^f0. 

[02 3] *ISI%Bfl«Of^Ig-piJS-S^t0. 

[024] AM-LCD<7)5'f.|iS:^-r0-C'J)l), 

[02 5] T^-r-f 7'Vh'ji?;^SEL^5^gac^« 

50 m^-tm. 
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[0261 m^Fmm-m^mtm. 
101 v-i^-m^ 

102. 103 u-^-tft^^mti'y'jyvvijji' 

107 

1 0 8 v-^-^^mtthfz^<r)i^ 0 y K 
yx 

109 
20 1 

202, 
207. 



10 



203, 204, 205, 206 §7- 
2 0 8 l^— 1f-3t^*3t-ri> t:>^<Di^ V y ¥ 



^)il)VVyX 



209 
30 1 
302 
303 
304 
50 1 
60 1 
602 
70 1 
702 
703 
704 
705 
706 
707 
708 
709 
7 1 0 
80 1 



mm 



20 



502 vyi-^ ;LV-)yyX 

X** 6 0 0 X 7 2 owmmw. 



a-SiH 

mm^yr 

M^^yr 
mmm 

ifxif^yK 



30 
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as 

mm^yr 

M^^yy 
ifXT\iyK 

. 1002 i^^)yV^}:^)V\^yX 

m. 

1102 uyf-df A^-i^yx 



802 
803 
804 
90 1 
902 
903 
904 
905 
100 1. 
1003 
1004 
1101. 
1103 
1 104 
1201 
1202 
1203 
1204 
1205 
1206 
1 207. 
1209 
1210 
12 11 
12 12 
130 1 
1302 
140 1 
1402 
1403 
1404. 
S y— 
1409. 
14 11. 
14 13. 



Ty^y^yvm 

V^yxyr'B. 

^-^)yym. 

12 08 
^Xril'.yK 
1/-- !f-3t^^ 

i/^}yY^}i])V7V'-ivyx 
i^*jy\^OAj\^]yyx 

1405. 1406. 1407. 1408 

14 10 v'i;yh'ij;^;n^yx 
14 12 i^oy)^UA)\^T\y^iyyx 
14 14 >'Vy\^o/})Ui'yx 



mi] 



USE! LIGHT 





COO 



LASER LIGHT 
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imi] im2] 




[US] 
LASER LIGHT 
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[08] 



902 

/ USER 


903 


803 ^\\\ 






Id O 




905 


USER LIGHT 

903 

904 
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m9] 




User 




ndoi 



[015] 



y^jsoi yisQg yi soaa 



(A) 



(B) 



(C) 



(D) 





1503b 

♦ 




* 




1 






* 




4 




1 




















































♦ 




























C f 


ISM 






"1 


B 














c 1 



jiiiL 
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[0131 [020] 
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[017] 



p«K-ris ♦ ♦ I i i ♦ ♦ ♦ i i ♦ ♦ 




(IS18] 
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[026] [027] 




F:?-A(##) 5F052 AA02 AAll BA07 BA18 BB07 
CA04 DA02 DAIO DB03 DB07 
EAll EA15 FA06 HAOl JA04 
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